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Description 

Field of the Invention 

[0001] The present invention relates to a process for the production of coupling agent-treated inorganic particles 
suitable for use as an additive or a filler for a synthetic resin. Further, the present invention relates to a synthetic resin 
composition containing the above inorganic particles and a molded article obtained from the above synthetic resin 
composition. More specifically, the present invention relates to a process for the production of coupling agent-treated 
inorganic particles, which process is excellent in surface-treatment uniformity, uses an expensive coupling agent at 
high coefficient of utilization and further satisfies the fundamental requirements for forming a bond between a coupling 
agent and an inorganic particle surface, and relates to a synthetic resin composition containing the above inorganic 
particles and a molded article obtained from the above synthetic resin compositbn. 

Prior Art of the Invention 

[0002] Inorganic particles used as an additive or a filler for a synthetic resin are usually surface-treated with an 
organic agent such as a surfactant or a higher fatty acid in order to increase the compatibility vwth a polymer and 
improve the processability and the moldability of an obtained synthetic resin composition or improve the physical prop- 
erties and the appearance of a molded article. Further, there are many proposals of irworporating inorganic particles 
treated with a variety of coupling agents into a synthetic resin. However, coupling agents are generally expensive. 
Further, a synthetic resin composition into which coupling agent-treated inorganic particles are incorporated is poor in 
processability. From these reasons, there has been hardly used inorganic particles treated with a coupling agent. 
Instead, in most cases, coupling agents have been used In a so-called integral blend method wherein higher fatty acid- 
treated inorganic particles are mahly used and a coupling agent is added, as required, at kneading for molding. 
[0003] Recently, inorganic particles surface-treated with a coupling agent are required since it is desired to exploit 
and use the full performances of a coupling agent instead of the use of the coupling agent in the integral blend method. 
[0004] As a method of surface-treating inorganic particles with a coupling agent, there is known a dry process. For 
example, the dry process is carried out as follows. While the dry powder of inorganic particles is heavily stirred in a 
Henschel mixer, an aqueous solution of a coupling agent is dropwise added or spray-injected with a spray or the like. 
And, the stirring Is continued. Then, heat-drying Is carried out in the mixer to obtain a treated product. This process is 
ordinarily used. In this dry process, the whole amount of the coupling agent aqueous solution is absorbed into the dry 
powder of the inorganic particles and the heat drying is carried out. Thereby, ihis dry ^cocess satisfies the treatment 
requirements for forming a chemical bond between the coupling agent and the inorganic particle surface along the 
chemical properties of the coupling agent. Due to this method, the coefficient of utilization of the coupling agent used 
for the treatment is naturally increased to the utmost. In this point, it can be said that a coupling agent is an optimum 
surface-treating agent for the dry treatment process. 

[0005] There can be found proposals of methods comprising treating inorganic particles with a coupling agent by a 
wet surface-treatment process. However, these methods require using an organic solution such as alcohol so that the 
methods have too many problems for an industrial production. 

[0006] When coupling agent-treated inorganic particles obtained by a conventional dry treatment process are incor- 
porated into a synthetic resin, in many cases, the effect of improving properties can not be obtained as expected. The 
reason is considered to be as follows. In the conventional dry treatment, surface-treatment is nonunifonn and part of 
the coupling agent works as a binder to strongly coagulate the inorganic particles each other, which deteriorate the 
dispersibility of the inorganic particles in the resin. When uniform surface-treatment can be obtained, the ubiquity of a 
coupling agent in inorganic particles is prevented. Therefore, the coupling agent does not work as a binder and good 
dispersibility is maintained. The effect of the coupling agent treatment is fully exerted. That Is. it is supposed that the 
synthetic resin composition incorporated with a coupling agent is improved in physical properties. 
[0007] The wet surface-treatment process is most recommended for attaining the unifonn surface-treatment of in- 
organic particles with a coupling agent. However, when inorganic particles are wet-surface-treated with a coupling 
agent and then, as in a conventional method of obtaining a higher fatty acid-treated product, dehydrated by filtration 
before a drying step, the major part of the coupling agent used Is tost due to its leak together with a filtrate. Furthemnore, 
COD (chemical oxygen demand) in wastewater becomes high and it requires a high cost to treat the wastewater The 
present inventors have studied the factors of the above problems and. as a result, reached the present invention. 

Summary of the Invention 

[0008] It is an object of the present Invention to provide a process for the productbn of coupling agent-treated inor- 
gank: particles, wherein the uniformity of surface-treatment by a wet treatment method and the hig(h coefficient of a 
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coupling agent by a dry treatment method are compatible. 

[0009] It is another object of the present invention to provide a synthetic resin composition which can give a molded 
article excellent in physical properties when the coupling agent-treated inorganic particles are incorporated into a syn- 
thetic resin, 

s [001 0] It is further another object of the present invention to provide a molded articleoblained from the albove synthetic 

resin composition. 

[0011] According to the present invention, there is provided a process for the production of coupling agent-treated 
inorganic particles, which comprises adding a solution of a coupling agent into an aqueous suspension of inorganic 
particles with stirring and, after the mixing with stirring, heat-drying the resultant suspension without dehydration by 
10 filtration and concentration. Further, there is provided a synthetic resin composition containing 100 parts by weight of 
a synthetic resin and 1 to 300 parts by weight of the coupling agent-treated inorganic particles obtained by the above 
process. Furthermore, there Is provided a molded article obtained from the above synthetic resin composition. Still 
further, there is provided coupling-agent treated inorganic particles obtained by the above production process. 

IS Detailed Description of the Invention 

[0012] The inorganic particles used in the production process of the present invention are metal compounds such 
as a hydroxide, a carbonate, a basic carbonate, a basic sulfate, a phosphate, a siBcate and an oxide of a metal. Jhe 
specific examples of the metal compounds suited for use in the present invention mclude alumhum hydroxkJe.'Inag- 

20 nesium hydroxide, solid solution hydroxide: Mg^.j^x (OH)2, wherein M is a divalent metal such as Mn, Co, Fe, Ni or 
Zn and X<1 , a hydrotalcite compound. LiAl2(OH)6A"*i/n«mH20. wherein A is an anion having a valence of n and m>3, 
a chalcoalumitetype compound, magnesium cart)onate, calcium cartjonate, basic calcium carbonate, dawsonite, basic 
magnesium sulfate: f^g6(OH)ioS04»3H20, calcium phosphate, talc, mica, kaolin, alumina, titania, magnesia, hydroz- 
incite and spinel type oxides [MgAl204 and ZnAl204]. The production process of the present ihventbn Is suited for 

2S surface-treating inorganic particles such as a magnesium hydroxide which serves a useful function as a flame-retardant 
for synthetic resins and which has a BET specific surface area of 15 m?/g or less and an average secondary particle 
diarneter of 2[im or less and whose primary crystal particle has a shape of hiexagonal platelet, and a hydrotalcite 
compound which serves a useful function as an additive, e.g. stabilizer, for synthetic resins and which has a BET 
specific surtace area of 40 m^/g or less and an average secondary particle diameter of 4 ^m or less. 

30 [001 3] The BET specific surface area was obtained by measuring absorption of nitrogen at the boiling point of nitrogen 
and applying a BET method based on the nitrogen absorption occupied area of 16.2A. The average secondary particle 
diameter was obtained by measuring a particle size distribution according to a laser diffraction scattering method. The 
shape of the primary crystal particle was observed with a scanning electron microscope (SEM) photograph of about 
10,000 magnifications. 

35 [001 4] Concerning the concentration of the aqueous solution of the inorganic particles used in the present invention, 
when the viscosity is especially high, it is inevitable to adopt a low concentration. However, a high concentration is 
preferred in view of drying efficiency with a spray dryer or the like. An adaptable concentration is from 0. 1 % by weight 
to 40 % by weight. However, in view of productivity and economy, it is preferably from 5 to 30 % by weight, more 
preferably from 10 to 25 % by weight, in the spray drying, the suspension of the surface-treated inorganic particles 

^0 may be sprayed by any method such as a rotary atomizer method, a nozzle spray method or a disk spray method. The 
diameter of a fine droplet is preferably about 50 to 1,200 \im, more preferably 100 to 600 jim. When the diameter of 
the droplet is lager than the upper limit of the above range, the dropping speed is fast, time when the droplets are 
present in hot air is shortened, the drying time is likely to be insufficient and products to be obtained are likely to be 
Insufficient In drying. The preferred drying time, i.e., the residence time in the hoi air is generally several seconds to 

45 several ten seconds. When the diameter of the droplet is smaller than the lower limit of the above range, the droplets 
become a powder which has fine particles and is poor in flowability, which deteriorates workability. The temperature 
of the hot air is preferably In the range of about 100 to 600 •C. more preferably in the range of 1 20 to 500 "C. When 
the temperature of the hot air is lower than the above range, undesirably, the diying is likely to be insufficient When 
the temperature of the hot air is higher than the above range, undesirably, prodocte therefrom may be pyrolized. 

so [0015] The coupling agent used in the present invention is a variety of silaneH»upling agents and titanate coupling 
agents. Examples of these include vinyl-containing silane compounds such as vinylethoxysilane, vinyltrimethoxysilane. 
vlnyKris (P-methoxyethoxy)silane and Y-methacryloxypropyltrimethoxysilane, amino-containing silane compounds 
such as Y-aminopropyltrimethoxysilanej N-p-(aminoethyl)Y-aminopropyltrimethoxysilane, N-p-{aminoethyl)Y-aminopro- 
pylmethyldimethoxysilane and y-ureidopropyltriethoxysilane, epoxy-containing silane compounds such as Y^lycidox- 

ss ypropyltrimethoxysilane, p-(3,4-epoxycycIohexyl)ethyltrimethoxysilane and y^cidoxypropylmethyldiethoxysllane, 
mercapto-containing silane compounds such as 7-mercaptopropyltrimethoxysilane, phenylamino-containing silane 
compounds such as N-phenyl^aminopropyltrimethoxysilane, titanate compounds such as isopropyltrilsostearoyl- 
modlfied titanate. tetraoctylbis(ditridecylphosphite)tltanate. bis(dioctylpyrophosphate)oxyacetatetitanate. isopropyttri- 
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dodecylbenzensulfonyltitanate, Isopropyltris (dioctylpyrophosphate)titanate. tetralsopropylbis(diocty}phosphite)tilan- 
ate. tetra(1 . 1 -diallyloxymethyl-1 -butyl)bis-(ditridecyl)phosphite titanate, bis(dioctylpyrophosphate)ethylenetitanate, 
isopropylthcx^tanoyltitanate, isopropyldimethacfylisostearoyltitanate, isopropyltristearoyldiacryltitanate, isopropy[tri(di- 
octylphosphate)titanate. isopropyltricumylphenyltitanate, dicumylphenyloxyacetatetitanate and diisostearoytethyl- 
enetltanate. 

[0016] The amount of the coupling agent used for surface-treatment is preferably 0.01 to 3% by weight based on 
the Inorganic particles, more preferably 0.05 to 2 % by weight. When the amount of the coupling agent used is beyond 
the above range, there can not be obtained inorganic particles which can provide a practical synthetic resin composition 
or a molded article well-balanced in the values of mechanical, physical properties and in chemical properties. 
[0017] The solution of a coupling agent used for surface-treatment in the present invention may be used as a stock 
solution. It may be also used as a dilution of a coupling agent with water and/or an alcohol. The solution of water and/ 
or an alcohol may be pH-adjusted by adding an acid in advance. A special way such as a spraying with a spray is not 
required for adding the solution of a coupling agent. It is sufficient to merely add the solution of a coupling agent in a 
predetermined amount Into the suspension of inorganic particles exactly. In the stirring after the addition, Especially 
strong stirring strength is not required so long as the resultant suspension is uniformly mixed within a predeteimmed 
time. 

[0018] The production process of the present invention is a production process wherein the aqueous suspension of 
inorganic particles surface-treated by a wet process is dried, substantially as it Is. without dehydration by filtration using 
a vacuum filter or a pressure filter nor concentration, preferably dried with a spray dryer or a paddle dryer;' to obtain 
coupling agent-treated inorganic particles. In the conventional production process which does not use a spray dryer 
or a paddle dryer, dehydration by f iltratbn should b§ carried out before the drying. In this case, the coupling agent 
moves into the filtrate and the moved coupling agent is lost Further, since the dehydrated cake has a thixolropic 
viscoelasticity, there are problems that it is difficult to separate the cake from the filter cloth and that it is imposdble to 
pulverize the cake finely. It is difficult or almost impossible to adopt the conventkxial drying step. The production process 
of the present invention can avoid the many problems described above. 

[0019] In the present invention, the synthetic resin includes polyolefins such as low-density polyethylene, mecfium- 
density polyethylene, high-density polyethylene, linear low-density polyethylene, ultra-low-density polyethylene, an 
ethylene-vinyl acetate copolymer, an ethylene-ethyl aery late copolymer, an ethylene-propylene copolymer, a propylene 
homopolymer, an ethylene-propylene rubber, an ethylene-propylene-diene rubber, polybutene and butyl rubber, poly- 
olefin-contalning thenmoplastic elastomers such as polypropylene-containing thermoplastK elastomer, polyethylene- 
containing thermoplastic elastomer and polystyrene-containing themioplastic elastomer, epoxy resins such as bisphe- 
nol A type epoxy resin, cresol novolak type epoxy resin, phenol novolak type epoxy resin, i^iphenyl type epoxy resin, 
naphthalene ring-containing epoxy resin, allyl phenol novolak type epoxy resin, alicyclic epoxy resin, heterocyclic epoxy 
resin and halides of these, polyamide resins such as polyamide 6, polyamide 66, polyamide 610, polyamide 12 and 
polyamide 46, polyurethane, HIPS, PS, ABS and polyester. 

[0020] When a coupling agent-treated inorganic product obtained by the production process of the present invention 
Is used in a synthetic resin composition as an additive or a filler, there is provided a resin composition having excellent 
mechanical properties and chemical properties whk;h conventional fatty acid-treated products can not give, by selecting 
the kind of a coupling agent and the kind of a synthetic resin properly. Further, there is obtained a molded article from 
the resin composition. For example, when a product treated with an amino-containing silane coupling agent is used 
for EVA (ethylene-vinyl acetate copolymer) or EEA (ethylene^thyl acrylate copolymer) or when inorganic partictes 
treated with an amino-containing silane coupling agent or a nriercapto-containlng silane coupling agent are used for a 
TPO(thenfnoplastic polyotefin ela8tomer)-based resin, high values are maintained in both of tensile strength and elon- 
gation. Further, when inorganic particles treaited with an epoxy-contalning silane coupling agent or an amino-conlaining 
silane coupling agent are used for an epoxy resin, the physical properties of a cured material is increased wiShout 
delaying a curing reaction, and there is obtained an epoxy resin composition excellent in resistance to water abscxption 
and resistance to thermal shock. 

[0021] The present invention will be explained more in detail based on examples. 
Examples 1 to 5. comparative examples 1 and 2 

[0022] Magnesium hydroxkJe.having an average secondary partble diameter of 0.58 and a BET specific surface 
area of 6.5m2/g was used to prepare an aqueous suspension having a Mg(OH)2 concentration of 1 50g/liter A 5 % by 
weight aqueous solution of Y-aminopropyltriethoxysilane was prepared and added, in an additbn amount shown in 
Table 1 , into the aqueous suspension of the magnesium hydroxide with stirring. After stirred for 30 minutes, the resultant 
suspension was introduced to a spray dryer and dried. 

[0023] In comparative example 1 , 1 .5 kg of dry powder of the same magnesium hydroxide as used in example 1 was 
charged in a Henscbel mixer having a volume of 20 liters, and 150 ml of a 5 7o by weight aqueous solution of y- 



EP 0 949 305 A2 



aminopropyltrielhoxysilane was added with stirring the dry powder at a high speed. During the stirring, the procedure, 
in which the stirring was stopped, materials attached to the inwall and the stirring wall were raked and dropped and 
the stirring was re-started, was repeated three times. After the treatment, the temperature was increased to 100 **C. 
and the product was dried and then pulverized. 

[0024] In Comparative Example 2. the wet treatment was carried out in the same manner as in Example 1. Then, 
the dehydration was carried out with a press filter and the product was dried and pulverized. 
[0025] Table 1 shows the analytic values (shown in 'absorption amount") of the treating agent content in the so- 
obtained magnesium hydroxides treated with Y-aminopropyllriethoxysilane and the measured values of the average 
particle diameters. 



Table 1 





Ex.1 


Ex.2 


Ex.3 


Ex.4 


Ex.5 


CEx. 1 


CEx.2 


Addition amount (wt %) 


0.3 


0.4 


0.5 


0.6 


1.0 


0.5 


1.0 


Absorption amount (wt %) 


0.20 


0.29 


0.39 


0,40 


0.63 


0.30 


0.1 


coefficient of utilizalion(%) 


66 


72 


70 


67 


63 


60 


10 


Average secondary particle 
diameterCpun) 


0.55 


0.58 


0.58 


0.68 


0.60 


0.70 


0.58. 



Ex. = Example, CEx. = comparative Example. 

(1 ) "Absorption amount": the content in the treating agent molecule calculated from the Si content obtained by 



fluorescence X-ray analysis, 

(2) "Coefficient of utilization'' (%) = (absorption anrK)unt/addition amount) x 100. 

[0026] Concerning the products using this aminosilane-containing treating agent, as shown in the results of Table 1 , 
the values of the coefficient of utilization in the wet surface-treatment - spray dryer drying process using an aqueous 
solution are greater than that of the dry treatment using a Henschel mixer. In the dry treatment, the average particle 
diameter was 0.70 jim, and this value was considerably larger than the initial value. 0.58 ^im. of the magnesium hy- 
droxide. This fact means that strong aggregations occurred in part. In contrast, it is found that the dispersibility was 
excellent in the wet treatment. 

Examples 6 to 9. Comparative Examples 3 and 4 

[0027] A coupling agent-treated magnesium hydroxide was obtained in the same manner as in Example 1 except 
that a magnesium hydroxide having an average secondary particle diameter of 0.52 ^im and a BET specific surface 
area of 7.2 m^/g was used and that a 5 % by weight aqueous solution of vinylethoxysilane. which solution was pH- 
adjusted at pH 3.5 to 4.0 by adding an acid, was used as a solution of a surface-treating agent. 
[0028] 1 n Comparative Example 3, the same dry treatment as in Comparative Example 1 was carried out in a Henschel 
mixer except that the same magnesium hydroxide as in Example 8 was used, that the same treating agent as in 
Example 8 was used and that the addition amount of the treating agent was the same amount as that in Example 8. 
[0029] I n comparative example 4, the same procedures as in Example 8 were carried out until the same wet treatment 
as in Example 8 was carried out After the wet treatment, dehydration by filtration, drying and pulverization were carried 
out in the same manner as in Example 2. 
[0030] Table 2 shows the results. 



Table 2 





Ex.6 


Ex.7 


Ex.8 


Ex.9 


CEx.3 


CEx.4 


Addition amount (wt %) 


0.4 


0.7 


1.0 


1.5 


1.0 


T.O 


Absorption amount (wt %) 


0.10 


0.41 


0.57 


0.92 


0.55 


0,09 


coefficient of utilization (%) 


25 


58 


57 


61 


55 


9 


Average secondary particle diameler(^m) 


.0.50 


0,52 


0.52 


0.53 


0.70 


0.52 


Ex. = Example. CEx = Comparative Examples. 
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Examples 10 and 11 , Comparative Example 5 

[0031] A coupling agent-treated magnesium hydroxide was obtained in the same manner as in Example 1. except 
that a magnesium hydroxide having an average secondary particle diameter o1 0.66 |im and a BET specific surtace 
5 area of 6.2 m^/g was used and that a 5 % by weight aqueous solution of y-glycidoxypropyltrimethoxysiiane, which 
solution was used tor surface-treatment after stirring the aqueous solution for 15 minutes or more and dissolving It 
fully, was used as a solution of a surface-treating agent 

[0032] In Comparative Example 5. wel surface-treatment was carried out in the same manner as in Example 10. 
Then, the same procedures as in Comparative Example 2 were carried out. 
10 [0033] Table 3 shows the results. 



Tables 





Ex.10 


Ex.11 


CEx.5 


Addition amount (wt %) 


1.0 


0.3 


1.0 


Absorption amount (wt %) 


0.85 


0.24 


0.12 


coefficient of utilization (%) 


85 


80 


12 


Ex. = Example. CEx = Comparative Examples. 



20 

Example 12, Comparative Examples 6 and 7 

[0034] 100 parts by weight of ethylene-ethyl acrylate copolymer (EE A: 'NUC830"), 20 parts by weight of maleic 
anhydrlde-nrxxdified polyethylene (supplied by J.RO, "M polymer"), 1 part by weight of antioxidant (supplied by Ciba 

25 Geigy, "IrganoxlOlO") and 150 parts by weight of each sample (samples obtained in Example 3 and Comparative 
Example 1 and a stearic acid-treated magnesium hydroxide (a fatty acid-treated product)) were mixed and the mixture 
was kneaded with a single-screw extruder at 1 90 "^C, to obtain pellets. The pellets were vacuum-dried at 50 ®C for 16 
hours. Then, the dried pellets were pressure-molded with a pressing machine at 190 °C for 5 minutes. The pressure 
molding was repeated two times, toobtain a sheet. Adumbbell specimen was stampedoirt from the sheet. The dumbbell 

30 specimen was used as a test piece for measuring values of a variety of properties. 



Table 4 



1 


Ex.12 


CEx.6 


CEx.7 


Ml (g/IOmin) 


0.21 


0.14 


0.34 


MFR(g/IOmin) 


30 


20 


39.4 


Tensile strength at yield point (kgf/mm^) 


0.70 


0.65 


0.60 


Tensile strength at break (kgf/mm^) 


1.15 


0.95 


0.90 


Elongation (%) 


630 


510 


640 


Sample 


.Ex.3 


CEx.1 


stearic acid-treated magnesium hydroxide 


Ex. = Example, CEx = Comparative Examples. 



45 [0035] The coupling agent-treated product of the present invention is excellent in mechanical properties over the 
fatty acid-treated product and the product treated with a coupling agent by a dry process. Further, the product of the 
present invention is excellent in processability over the dry treatment product. 

Examples 1 3 to 16, Comparative Examples 8 and 9 

so 

[0036] A coupling agent-treated magnesium hydroxide was obtained In the same manner as in Example 1 except 
that a magnesium hydroxide having an average secondary particle diameter of 0.60 iim and a BET specific surface 
area of 6.8 m?/g was used, that a 5 % by weight aqueous solution of y-methacrytoxypropyltrimethoxysilane, which 
solution was pH-adjusted at pH 3.5 to 4.0 by adding an acid, was used as a surface-treating solution and that the 
ss addition amount thereof was changed to that shown in Table 5. 

[0037] In Comparative Example 8. the same dry treatment as in Comparative Example 1 was carried out In a Henschel 
mixer except that the same magnesium hydroxide and treating solution as those in Example 16 were used and that 
the addition amount of the treating solutkDn was the same amount as that in Example 16. 
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[0038] In Comparative Example 9, the same magnesium hydroxide and treating solution as those in Example 15 
were used. Further, the addition amount of the treating solution was the same amount as that in Example 1 5. The same 
procedures as in Example 1 were carried out until the same wet treatment as in Example 1 was carried out. After the 
wet treatment, dehydration by filtration, drying and pulverization were carried out in the same manner as in Comparative 
5 Example 2. 

[0039] Table 5 shows the results. 



Table 5 





Ex. 13 


Ex. 14 


Ex. 15 


Ex. 16 


CEx. 8 


CEx. 9 


Addition amount (wl %) 


0.3 


0.5 


1.0 


1.5 


1.5 


1.0 


Absorption amount (wt %) 


0.22 


0.35 


0.74 


1.03 


1.05 


0.1 


coefficient of utilization (%) 


73 


70 


74 


69 


70 


10 


Average secondary particle diameter Oim) 


0.62 


0.65 


0.68 


0.69 


0.97 


0.62 


Ex, = Example, CEx = Comparative Examples. 



Examples 17, Comparative Examples 10 and 11 . , '/ 

[0040] 100 parts by weight of elhylene-vlnyl acetate copolymer (EVA: "RB-II •), 1 part by weight of antioxidant (sup- 
plied by Ciba Geigy, •IrganoxlOlO"), 0.5 part by weight of cross-linker (DCP) and 200 parts by weight of each sample 
(the coupling agent-treatod magnesium hydroxides obtained in Example 16 and Comparative Example 8 and the same 
magnesium hydroxide as used in Comparative Example 7) were mixed and the mixture was kneaded with a single- 
screw extruder at lOOX, to obtain pellets. The pellets were vacuum-dried at SO'^C for 16 hours. Then, the dried pellets 
were crosslink-molded at 1 80' C to obtain a sheet, A dumbbell specimen was stamped out from the sheet. The dumbbell 
specimen was used as a test piece for measuring values of properties. Table 6 shows the results. 



Table 6 





Ex.17 


CEx.10 


CEx. 11 


Tensile strength at yield point (kgf/mm^) 


1.33 


0.95 


0.82 


Elongation at break(%) 


230 


180 


250 


Sample 


Ex.16 


CEx.8 


stearic acid-treated magnesium hydroxide 


Ex. = Example, CEx = Comparative Examples. 



EFFECT OF THE INVENTION 

[0041] According to the present invention, there is provided a process for the production of inorganic particles which 
40 has a high coefficient of utilization of a coupling agent and actualize uniform surlace-treatment. Further, there is provided 
a synthetic resin composition which contains the inorganic particles obtained by the above process and can give a 
molded article excellent in physical properties, processability and appearance. 



45 Claims 

1 . A process for the production of coupling agent-treated inorganic particles, which process comprises contacting a 
solution of a coupling agent and an aqueous suspension of inorganic particles with stirring and heat-drying the 
resultant suspension without dehydration by filtration or concentration. 

so 

2. A process according to claim 1 , wherein the inorganic particles are selected from hydroxides, carbonates, basic 
carbonates, basic sulfates, phosphates, silicates and oxides of a metal. 

3. A process according to claim 1 or 2, wherein the solution of the coupling agent is a stock solution, an aqueous 
^ solution or an alcoholic solution of a silane-coupling agent or a titanate coupling agent. 

4. A process according to any one of the preceding claims, wherein the drying is carried out by spraying the aqueous 
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suspension into hot air. 

5. A process according to claim 4. wherein the droplets of sprayed suspension have a diameter of 50 to 1 ,200 ^m. 

5 6. A process according to claim 4 or 5. wherein the hot air has a temperature of from 100 to 600'C. 

7. A process according to any one of the preceding claims, wherein the amount of coupling agent Is from 0.01 to 3% 
by weight based on the inorganic particles. 

10 8. A process according to any one of the preceding claims, wherein a spray dryer or a paddle dryer is used for the 
drying. 

9. A process according to any one of the preceding claims, wherein the inorganic particles are magnesium hydroxide 
particles having a BET specific surface area of 15 m^/g or less, an average secondary, particle diameter of 2 )im 

IS or less and a primary crystal particle shape of hexagonal platelet, or the inorganic particles are particles of a 

hydrotalcite compound having a BET specific surface area of 40 m?/g or less and an average secondary particle 
diameter of 4 pm or less. 

10. A synthetic resin composition containing 100 parts by weight of a synthetic resin and 1 to 300 parts bywelght of 
20 inorganic particles obtainable by a process according to any one of claims 1 to 8. 

11 . A composition according to claim 1 0. wherein the synthetic resin is a polyoleftn resin and th e coupling agent-treated 
inorganic particles are magnesium hydroxide particles treated with a vinyl-containing silane-coupling agent, an 
amino-containing silane-coupling agent or a methacrybxy-containing sitane-coupting agent. 

25 , 

1 2. A composition according to claim 1 0 or 11 , wherein the synthetic resin is an epoxy resin and the coupling agent- 
treated inorganic particles are particles of a hydrotalcite compound treated with an epoxy-containing or amino- 
containing silane-coupling agent. 

30 13. A molded article obtainable by moulding a composition according to any one of claims 10 to 1 2. 

14. Coupling-agent treated inorganic particles obtainable by a process according to any one jf clairr 1 to 8. 
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